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understand radiation, then we can understand
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Numerical Simulation w/ Computers

Initial State Prediction
(present) Model

Predicted State
(future)

iterative computations

an example
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Numerical Weather Prediction

wind, temperature, humidity, pressure wind, temperature, humidity, pressure

Predicted State
(future)

Initial State Weather Prediction
(present) Model

iterative computations
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Simulated Global Precipitation
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Deterministic Chaos & Predictability

Edward Lorenz
Lorenz 63 System Attractor

1, Lorenz 63 model

. x=p(y—x)

T 10

y=—xz+rx—y

//;JD z=xy—bz
30 Chaotic systems have

A S _limits to predictability
p=10,r=28,6=8/3 * even with the perfect model!!

Initial Conditions :: x=y=z=15.000, 15.001, 15.002, ..., 15.009




Ensemble Prediction: an example of typhoon
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Numerical Weather Prediction




Global Observing System

Satellite

Surface station
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world’s efforts
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Observation Data in NWP: world’s efforts!
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ﬁﬂ.:.{ﬂ 1 # S*SOEKTYRIMEL =B HNEVER

2 Z = np.random.random((5,5))

3 print("&/ME:", Z.min())

4 print("BRK{E:", Z.max())

5 # R%E4t

6 Z = (Z - np.mean (Z)) / (np.std (Z))
7 Zmin, Zmax = Z.min(), Z.max()

8 print(Z)
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